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[Claims] 

[Claim 1] An object-oriented processing system for conducting computer 
processing by using object-oriented software, comprising: object groups each 
composed of a plurality of objects directly linked to each other; and interface 
means provided to each of the object groups, for conducting access control 
between an object of a certain object group and an object of another object 
group, wherein the objects in different object groups are indirectly linked 
through the interface means. 

[Claim 2] An object-oriented processing system according to claim 1, wherein 
a plurality of the object groups are provided with a plurality of respectively 
distributed processor modules, and communication control means for 
controlling communication between the respective processor modules in each 
of the plurality of processor modules, and the interface means conducts 
access control between the respective objects in different processor modules 
through the communication control means. 

[Claim 3] An object-oriented processing system according to claim 1, wherein 
a plurality of the object groups are provided with a plurality of respectively 
distributed processor modules, and communication control means for 
conducting communication control between the respective processor modules 
and connection control between the interface means in a certain processor 
module, in each of the plurality of processor modules, and the interface 
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means conducts access control between objects in each of the object groups of 
different processor modules and between objects in a certain processor 
module through the communication control means. 

[Claim 4] An object-oriented processing system according to claim 3, wherein 
the communication control means includes registration means for previously 
registering processor modules having each object of an access target from the 
interface means in a certain processor module, and means for searching for 
the registration means to specify a processor module of the access target, 
accessing the processor module of the access target through the 
corresponding interface means in the certain processor module when the 
specified processor module is another processor module, and sending an 
access request to the communication control means of the another processor 
module when the specified processor module is another processor module. 

[Claim 5] An object-oriented processing system according to any one of 
claims 2 to 4, comprising linking means for conducting compile from a source 
code of the object; based on an outside instruction of selecting either a single 
processor module structure or a multi processor module structure, selecting 
either one of each interface means for directly conducting the access control 
without using the communication control means in the single processor 
module structure or each interface means for conducting the access control 
through the communication means in the multi processor module structure; 
and linking the selected interface means to each of the compiled object group. 

[Claim 6] An object-oriented processing system according to any one of 
claims 1 to 5, wherein the interface means is composed of jump means for 
receiving an access request from an object in a certain group with respect to 
an object in another group, and specifying a corresponding group to send the 
access request, and mapping means for receiving an access request from the 
jump means of another group with respect to an object in a certain group, 
and specifying a corresponding object in the certain group to send the access 
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request. 



[Claim 7] An object-oriented processing system according to claim 6, wherein 
the jump means includes a table for previously associating each access 
request from each object in a certain group to an object in another group with 
a transmission target, and searches for and specifies the another group 
corresponding to the access request sent from the object in the certain group 
based on the table, and the mapping means includes a table for previously 
associating each of the access requests with each object in the certain group, 
and searches for and specifies an object in the certain group corresponding to 
the access request sent from the jump means of the another group based on 
the table. 

[Claim 8] An object-oriented processing system according to any one of 
claims 1 to 7, wherein the object group is composed of a collection of a 
plurality of objects realizing a predetermined function. 

[Claim 9] An object-oriented processing system according to any one of 
claims 1 to 8, wherein, the object group is composed of a plurality of object 
classes and instances derived from each of the plurality of object classes. 

(Page 2, right column, line 44 — Page 3, right column, line 30) 

[Detailed description of the Invention] 

[0001] 

[Field of the Invention] The present invention relates to a computer system 
using an object-oriented software technique. In particular, the present 
invention relates to an object-oriented processing system suitable for 
efficiently managing software. 

[0002] 

[Prior art] Conventionally, by using an object-oriented technique for software 
controlling a computer system, it is attempted to enhance the productivity 
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and reliability of software, etc. Furthermore, as a system for enhancing the 
performance of a computer system, there is a multiprocessor distributed 
processing system. In the multiprocessor distributed processing system, 
one intended processing is conducted by being distributed among a plurality 
of processors, whereby high speed and high reliability of processing can be 
obtained. 

[0003] Figure 7 is a block diagram showing an exemplary configuration of a 
multiprocessor distributed processing system using a conventional object- 
oriented software technique. In Figure 7, reference numerals 711, 712 
denote processor modules respectively including a processor, 721, 722 denote 
communication control mechanisms (represented by "NCU" in the figure) for 
linking the processor modules 711, 712, and 731 to 73J, 73K to 73N denote 
individual objects (represented by "OB" in the figure). Each object 731 to 
73N is linked on an external reference name basis showing an access target 
such as a function in each object. Therefore, each object 731 to 73 J and 73K 
to 73N require a link between those having a reference relationship, and in 
all the combinations. 

[0004] Therefore, in the case of replacing an object when a program is 
changed, it is required to check all the related reference relationships and 
newly conduct linking so that there will not be an excess or a deficiency. 
Furthermore, as shown in Figure 7, when each object (731 to 73J, 73K to 
73N) is disposed in a distributed environment using a plurality of processors, 
it is required to determine whether an access target is in the identical 
module or in another module, and to conduct linking, considering whether an 
access is an access to an object in another module through the 
communication control mechanisms 711, 712 or an access to an object in the 
identical module. 

[0005] As described above, in a system using a conventional object-oriented 
software, linking is conducted on an external reference name basis such as a 
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function in an object. Therefore, in the case where hundreds of or more of 
objects are required, the number of hnks between objects is increased, a link 
state becomes compUcated, which takes much time for replacing an object 
when a program is changed. In particular, in a multiprocessor distributed 
environment using a plurality of processors, determination of an access 
target becomes complicated, and the number of links between objects such as 
a link with respect to an inter-processor communication mechanism and a 
link with respect to an object in a processor is remarkably increased; as a 
result, a time for replacing an object when a program is changed is further 
prolonged. 

[0006] Furthermore, it is desired that software controlling a computer 
system can use the same source code in both a distributed environment by a 
multiprocessor and a non-distributed environment by a single processor. 
However, the use of the same source code in both the single processor 
environment and the multiprocessor distributed environment is difficult 
because additional information showing a link target is different. A 
technique of newly conducting linking of objects in such a distributed system 
is also shown, for example, in the description in Figure 4 on page 132 of 
"Nikkei Computer 1990 Special Ed. New Wave, Object-orientation" (issued 
by Nikkei BP in 1989). 



[0007] 

[Problems to be Solved by the Invention] The problem to be solved is that a 
link is required in all the combinations of respective objects in the prior art. 
The object of the present invention is to overcome the problem of the prior art, 
and to provide an object-oriented processing system in which the number of 
links is decreased to simplify a Unk relationship between objects, 
replacement of an object in changing a program is made easy, the identical 
source code is applicable to both a distributed environment and a non- 
distributed environment, and such an application operation is made possible 
only by operating a tool. 
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[0008] 

[Means for Solving the Problem] In order to achieve the above-mentioned 
object, according to the object-oriented processing system of the present 
invention, the respective objects constituting the system are grouped, and 
the respective objects in the same group are mutually directly link-connected 
on a reference name basis as in the prior art; however, link connection to the 
objects of the other group is indirectly performed through a specified object 
(interface part composed of a jumping processing part and a mapping 
processing part) provided in the respective groups. Thus, the respective 
objects of the different groups are connected only by access control between 
the specified objects provided in the respective groups and the entire link 
number is reduced. 
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Fig. 7 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an 
object-oriented processing system for reducing a link 
number, simplifying link relation between objects and 
easily replacing the object at the time of program change. 

SOLUTION: The respective objects for constituting this 
system are grouped by a partial function unit for 
instance and the respective objects within a group are 
mutually directly link-connected for respective 
reference names as before, however, link connection to 
the objects of the other group is indirectly performed 
through a specified object (interface part 1 composed of 
a jump processing part 61 and a mapping processing part 
71) provided in the respective groups. Thus, the 
respective objects of the different groups are connected 
only by access control between the specified objects 
provided in the respective groups and the entire link 
number is reduced. 
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